SUMMARY A review of 580 hospital case notes of patients with motor neuron disease (MND) revealed 20 families in which more than one case had been reported. For 27 of the cases in these families full medical records were available, and a history of a further 37 affected family members were obtained. The cases in these 20 families are termed familial and the remainder sporadic. Parent to child transmission occurred in 16 of the 20 families of the familial cases, suggesting autosomal dominant inheritance. In three families there was involvement of siblings only, and in one family two cousins were affected. The sex ratio for the documented familial case records seen was 0-8:1 (M/F = 12:15), for the total (documented and historical) it was 1 06:1 (33:31), but in sporadic cases it was 1 6:1 (341:212) and more frequent occurrence of sensory features at presentation was reported in the familial cases (15% in the familial cases and 5% in the sporadic cases). However, none of these differences reached statistical significance. Familial cases also differed from sporadic cases in having a younger age of onset (a mean of 52 years in the familial cases compared with 56 years in the sporadic) and in the shorter median reported duration of illness (1 1 year in the familial cases; 2-6 years in the sporadic). However, in only one fifth of sporadic cases was the age at onset and death known, although this was known for 22 of the 27 familial cases, so that the data on survival and age of onset are too incomplete to test formally.
Motor neuron disease (MND) is usually classified into three diagnostic subsets, amyotrophic lateral sclerosis, progressive muscular atrophy and progressive bulbar palsy. These definitions have been made more precise by excluding the so-called heredofamilial spinal muscular atrophies, in which the pyramidal tracts are never involved, and also the secondary neuronal diseases such as CreutzfeldtJakob disease, carcinomatous and diabetic amyotrophies and syringomyelia.
It seems that each of these clinical types of MND include familial forms' 2 with different patterns of inheritance. 1 3 4In some families, in which only siblings were affected, parental consanguinity has been encountered more often than expected, suggesting autosomal recessive inheritance. Autosomal dominant patterns of inheritance have also been reported. 1 2 5 6 However, there is still too little information to be sure about the classification and characteristics of these inherited forms of MND.
In this paper we describe those cases with a family history found amongst 580 consecutive sets of case notes of patients with motor neuron disease in three teaching hospitals. 2 6 years in sporadic MND). There was a more frequent presentation with sensory features, four familial cases out of 27 with pain and temperature disturbance in a glove and stocking distribution. This was reported in only 5% of the sporadic cases. The site of onset of the disease in the two groups was similar; in 44% of sporadic and 48% of familial cases the clinical onset was in an arm; in 37% of each the clinical onset was in a leg. In 19% of sporadic and 15% of familial cases the clinical onset was bulbar. None of these differences however reached statistical significance, although as shown below they are in agreement with previous reports.
Methods and patients

Discussion
Sex ratio There have been frequent reports of preponderance of male to female patients with sporadic MND, with a tendency to the opposite finding in familial cases. Sex ratios of 1-22 to 2 5 or more9 10 for sporadic cases, and of 1:1 for familial cases have been reported. A 1:1 ratio has been calculated for sporadic cases older than 65 years.12 The female preponderance of 1:0-8 in our cases of familial MND is compatible with the observation of Hawkes even after excluding the families he described.2 This difference in the sex incidence has not been explained. Both endocrine differences and differences in environmental contacts must be considered.
Past reports also suggest differences in age of onset.
In one report13 the age of onset was 51 years for familial and 61 years for sporadic cases. In our series of 580 The proportion of cases in which the presenting symptoms involved the legs in the present series is consistent with previous reports and was the same in both sporadic and familial MND. In two previous studies, the disease began with weakness in the legs in 40% " and 48% 16 of patients with familial MND. In our series the disease presented with weakness of the legs in 37% in both groups. In an earlier study of sporadic MND 37% (94 out of 255) began in the legs and 28% (72 out of 255) began in the bulbar area."7
In the present study only 19% in the sporadic cases had a bulbar onset, and the comparable figure for familial cases was 15%. supporting the theory of autosomal dominant inheritance. The remaining 20% of these cases probably include genetic disorders possibly inherited in an irregular dominant pattern with incomplete penetrance, but if this were the explanation then one would have to postulate a very low penetrance. However, strong familial clustering, both vertically and horizontally, does not necessarily imply a genetic mechanism. Thus vertical transmission of an infectious agent, rather than Mendelian inheritance, may explain a familial occurrence of an obscure disease. Furthermore, a genetic analysis of familial MND requires knowledge of metabolic differences between different types of neurons. Such knowledge is very limited at present. For a thorough evaluation of the genetic mechanism, the data would consist, ideally, of the complete family histories of a large group of completely ascertained index cases with a full physical examination collected from a large population. In practice, it is often impossible to ascertain every case in the community, and when retrospective anslysis of medical notes is carried out as in our study, the pedigrees are probably always incomplete, which increases the difficulty of segregation analysis for determining a particular pattern of inheritance. Twin studies20-23
Pattern of inheritance
have not proved helpful. In summary, although clinical patterns of familial MND overlap with those of sporadic MND, the former appear to be more variable both clinically13 and according to the literature, pathologically,2 14 than sporadic cases. In familial MND the disease may begin at a younger age, and males and females are affected with the same frequency." The reported pathology6 14 18 of the familial and sporadic forms shows slight differences, with more marked posterior column involvement,2 and loss of neurons in Clarke's column in familial than in sporadic MND. 24 Although these features indicate that the two groups may differ slightly, the role of familial factors in susceptibility to MND in sporadic cases is unknown and requires further prospective investigation.
